N-linked oligosaccharides are responsible for rat striatal dopamine D2 receptor heterogeneity.
The glycoprotein nature of the binding subunit of the dopamine D2 receptor in rat striatum has been examined by photoaffinity labeling receptor preparations with N-(p-azido-m-[125I]iodophenethyl)spiperone followed by treatment of crude membrane receptor or receptor fractions isolated from sodium dodecyl sulfate (SDS) polyacrylamide gels with endo- and exoglycosidases. The major photoaffinity labeled protein migrates as a heterogeneous species on 10% SDS polyacrylamide gels and ranges from 130,000 to 75,000 relative molecular mass (Mr). This heterogeneity can be explained by glycosylation of the receptor by complex-type N-linked oligosaccharides. Three fractions of labeled receptor were isolated from SDS polyacrylamide gels over a range of 130,000 to 75,000 Mr; after digestion with peptide-N4-[N-acetyl-beta-glucosaminyl] asparagine amidase, all fractions yielded a single peptide approximately 40,000 Mr. Treatment of photoaffinity labeled membranes with alpha-mannosidase was without effect. The dopamine D2 receptor appears to contain substantial amounts of sialic acid as treatment of photoaffinity labeled membranes with neuraminidase increased the receptor mobility on SDS polyacrylamide gels to a species of 50,000-54,000 Mr. Treatment of the receptor with neuraminidase followed by endo-alpha-N-acetylgalactosaminidase did not change the electrophoretic migration pattern from that seen after neuraminidase treatment alone, suggesting that the binding peptide contains no serine- or threonine-linked oligosaccharides. A smaller binding peptide of approximately 31,000 Mr is also apparent in crude photoaffinity labeled membranes. This material also contains N-linked oligosaccharide. Complete removal of N-linked oligosaccharide from the dopamine D2 receptor did not change the rank order potency of agonist and antagonist compounds to compete for [3H]spiperone binding to crude membrane fractions. The dopamine D2 receptor represents a highly glycosylated neural receptor.